Stromal cell-mediated inhibition of erythropoiesis can be attenuated by Sotatercept (ACE-011), an activin receptor type II ligand trap.
Red cell production is primarily determined by the action of erythropoietin. Additional erythropoiesis-regulatory factors include molecules and cellular interactions occurring within the bone marrow (BM) microenvironment. Sotatercept (ACE-011) is an activin receptor ligand trap that binds several members of the TGF-β superfamily. Treatment with ACE-011 reverses bone loss and reduces the degree of osteoporosis, but it is accompanied by elevated hemoglobin and hematocrit levels. The mechanisms underlying the beneficial effects of ACE-011 on red cell production remain unknown. This study explores the means by which ACE-011 promotes erythropoiesis. We showed that ACE-011 does not directly affect erythroid differentiation of human CD34(+) cells in vitro. We next tested whether ACE-011 acts indirectly by affecting BM accessory cells. Conditioned media produced by BM stromal cells (SCs) inhibited erythroid differentiation of CD34(+) cells while maintained their ability to proliferate. However, conditioned media from SCs treated with ACE-011 partially restored erythropoiesis, coinciding with changes in the molecular and secretory profile of SCs, including the expression and secretion of erythropoiesis-modulatory factors. We conclude that inhibitory factors produced by BM SCs in vitro might control erythropoiesis in vivo and that agents that reverse these microenvironmental signals could provide an approach to attenuate anemia in clinical conditions.